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Introduction
There has been an intense debate since the early 1980's on the merits of handing over the production of government funded services to private …rms. The key issues in this debate is how privatization a¤ects quality and cost. In one in ‡uential view, …rm ownership a¤ects incentives to undertake investments that improve quality or reduce cost when contracts are incomplete (Hart, Shleifer and Vishny 1997, Shleifer 1998 ). According to this theory, private producers have stronger incentives to reduce costs but may shirk on quality.
Another aspect of the agency problem in service contracting -the one dealt with in this paper -is that producers often have private information on the quality or quantity that it is optimal for the government to buy. Goods and services for which this type of information is neither veri…able ex post nor ex ante are called credence goods (Darby and Karni, 1973) . 1 Procurers of credence goods face a particular form of moral hazard problem as producers can use their private information either to overstate or to understate the need for a service. For example, since it is hard for a procurer of health care to assess a patient's need for surgery, surgeons could act opportunistically by undertaking an unnecessary operation or by abstaining from undertaking an operation that is needed. Other examples of credence goods are treatment programs for alcoholism and drug abuse; dental care; legal advice; and repair services.
Despite the prevalence of credence goods in public sector contracting, there is little theoretical and empirical work on how privatization a¤ects the incentives to reveal information truthfully.
Moreover, the theoretical literature on credence goods has treated the information extraction problem in isolation from other agency problems, such as producers'incentives for service quality and cost e¢ ciency. In this paper, I develop and test a model where a credence good is supplied by an agent who can invest in non-contractible quality and undertake non-contractible e¤ort in order to reduce costs. There are two main results of the paper. First, if service quality is important, contracting out to private …rms gives rise to seller-induced demand -the case known as overtreatment in the credence good literature. Second, in-house production may generate undertreatment as public managers use their informational advantage to avoid unattractive tasks.
Both of these results contrast with the standard view that contracting out saves costs, but that private …rms may shirk on quality. To the best of my knowledge, this paper is the …rst to study how ownership a¤ects the provision of credence goods from a theoretical perspective. I consider a model where a public agency can choose to provide a credence good in-house or by procuring it from a private …rm. The service is produced if and only if the producer gives a diagnosis in support of treatment. Once started, treatment can go on for several periods. Agents are compensated by a …xed fee per treatment period, i.e., a fee-for-service contract, or by a wage contract that does not depend on the extent of treatment. Explicit performance contracts on quality are not feasible, but the number of treatment periods is increasing in service quality.
By assumption, owners of private …rms have a strong incentive to cut costs and therefore shirk on quality unless they expect to earn a rent from continued treatment. Private …rms thus invest in quality only if treatment fees are high. However, the expectation of rents implies that private …rms give a diagnosis in support of treatment also when treatment is not needed. If quality is su¢ ciently important, the public agency cannot commit to low treatment fees and treatment is always undertaken under private production.
Managers of public facilities are assumed to have no stake in cost savings. Optimal contracts under public ownership therefore imply weak …nancial incentives for treatment which eliminates the risk for overtreatment. However, in the absence of …nancial incentives to induce treatment, public sector managers always give a diagnosis against treatment in case treatment requires additional e¤ort. For example, public hospitals may avoid treating patients that are particularly burdensome to deal with. I test the model on a rich data set of Swedish residential youth care facilities for teenagers with behavioral problems. Youth care is a credence good in the sense that the facility sta¤ has private information regarding teenagers'optimal length of stay. Contracts on quality are highly incomplete and facilities are compensated by a …xed fee per day of treatment. In this case, the model predicts that private facilities try to prolong treatment periods. By contrast, public facility managers receive a …xed wage and have no …nancial incentives to keep teenagers in care.
As a result, the model predicts that public facility managers give a truthful diagnosis regarding the treatment progress of non-troublesome teenagers, but try to avoid the most troublesome teenagers.
The prediction that private ownership prolongs the duration of treatment has strong support in the data. On average, teenagers in public facilities are treated for 10.1 months compared to 21.9 months in private for-pro…t facilities. The longer duration of treatment in private facilities is due both to a longer planned length of stay and to an increase in length of stay beyond plan.
When treatment does not break down prematurely, duration of treatment in public facilities deviate from plan by less than a week, while private facilities prolong the duration of treatment beyond plan by eight months on average. Although the average cost per day of treatment is lower in private facilities, the longer duration of treatment implies that total cost is double that of public facilities.
I also …nd that public facilities shun troublesome teenagers. For example, while violent and non-violent teenagers experience almost the same probability of a treatment breakdown in private facilities, the breakdown frequency is three times higher for violent teenagers than for non-violent teenagers in public facilities. Unlike owners of private facilities, managers of public facilities, have a signi…cantly higher propensity to initiate treatment breakdowns for troublesome than for nontroublesome teenagers. The lack of e¤ort on troublesome teenagers in public facilities matters for teenagers' post-treatment outcomes: Troublesome teenagers have higher rates of recidivism relative to non-troublesome teenagers if treated in public facilities. The empirical results are robust to controlling for non-random selection of teenagers into private facilities.
The model gives two additional predictions that are supported by the empirical analysis. First, the model predicts that private facilities should have lower treatment fees than public facilities for low levels of quality, but a higher treatment fee for high levels of quality. Second, private facilities should focus on low-quality care as a result of this relative cost-e¢ ciency. Using 2 personnel density as a quality measure, I …nd support for both predictions in the data. The prediction that private facilities have lower quality is also supported by the fact that private facilities have higher rates of treatment breakdowns for non-troublesome teenagers and a sta¤ with a lower level of education.
My empirical …t well with Bayer and Pozen (2005) who study juvenile correctional facilities in Florida. Interestingly, their data suggest that teenagers serve longer sentences in private forpro…t facilities. As juvenile correctional facility operators in Florida have signi…cant discretion to lengthen or shorten their inmates'length of stay by holding back the "good behavior" points necessary for early release, this result could re ‡ect owner incentives to prolong sentences, though the authors point out that the results could also be due to non-random selection of teenagers into facilities. My results are also consistent with research on privatization of hospital care. Silverman and Skinner (2004) found that for-pro…t hospitals engaged in up-coding patients' diagnostic related group in order to increase reimbursement from the Medicare system. In a similar vein, Sloan et al. (2001) found that for-pro…t hospitals were more expensive, a result they attributed to the credence good characteristics of hospital care. Similarly, Silverman et al. (1999) …nd that Medicare spending is increasing in the share of for-pro…t hospitals. More generally, the information asymmetry between patient and physician has been a recurrent theme in the health economics literature since Arrow (1963) , and there is substantial evidence that physicians respond to economic incentives to induce demand for a certain treatment. 2 There are two key di¤erences between the model in this paper and the previous theoretical literature on credence goods. First, the previous literature has not considered how ownership a¤ects service providers'incentives to reveal information truthfully. 3 Second, unlike this paper, the price of treatment plays no role in terms of providing incentives for quality. The previous literature either assumes that prices are set ex ante by the producer or that prices are exogenous. 4 In my model, the credence good problem cannot be solved even though the price of treatment is set by a public agency that maximizes social welfare. 5 In essence, this result is due to combining a model of credence goods with repeated purchases as a means to enforce contractual performance (Klein and Le-er, 1981 ).
The paper is also connected to a literature which has studied how privatization may give rise to informational losses (e.g., La¤ont and Tirole 1993; Schmidt 1996) . This literature emphasizes informational losses due to the handing over ownership per se (like more limited access to accounting data), whereas the informational loss in my model derive from the e¤ect privatization has on economic incentives to reveal information truthfully. Moreover, it is not certain in my model that in-house production implies that principals get more accurate information. 2 See, for example, Gruber and Owings (1996) , Gruber et al. (1999) and the survey by Gosden et al. (1999) . 3 Two exceptions are Darby and Karni (1973) and Vetter and Karantininsis (2002) who argue informally that vertical integration mitigates the information problems of credence goods. 4 Most papers consider the case when experts can commit to prices ex ante. Examples include the papers by Wolinsky (1993); Taylor (1995) ; Emons (1997) and Dulleck and Kershbamer (2006) . Darby and Karni (1973) ; Woodward and Warren-Boulton (1984); Pitchik and Schotter (1987) and McGuire and Pauly (1991) assume that prices are exogenous. I refer to Dulleck and Kerschbamer (2006) for an extensive review of this literature. 5 An exception to this result is the case when large lump-sum payments from the producer to the procurer at the onset of production are feasible, see Supplementary Appendix A.
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The theoretical model is developed in the next section. In Section 3, I test the model using the data on residential youth care. Section 4 concludes the paper. Additional material is provided in Supplementary Appendix A (theory) and Supplementary Appendix B (empirical results). 6 All empirical results not reported in the text or in Supplementary Appendix B are available from the author upon request.
Model
Consider a public agency that buys some form of treatment for a patient from an agent. I use the words patient and treatment as hospital care is one of the most important credence goods procured by the public sector. Yet patient could also refer to a project or a physical object. The agent is a manager in case production is organized in-house or an owner of a private facility. 7 Let the superscript o denote the owner and the superscript m the manager. I begin by describing the treatment stage which occurs in case the producer gives a diagnosis in support of treatment.
To simplify the exposition in this part, I assume that all patients need treatment and that this is common knowledge (i.e., treatment is not a credence good). In Section 2.4, I then analyze how ownership a¤ects the incentives to give a truthful diagnosis prior to treatment.
Treatment consists of several subsequent periods. In each period, the agent spends e¤ort e on reducing production cost and (monetary) resources q on improving treatment quality, both of which are non-contractible. 8 For example, q could denote the amount of time a physician spends with a patient. In my empirical application to residential youth care, I will use personnel density (employees per treatment place) as a proxy for q. Producers are assumed never to be capacity constrained.
Every treatment period gives a bene…t B to the public agency, the size of which is assumed to be common knowledge. However, there is a per-period hazard rate, ; that the value of continued treatment is zero. Failures are observed by the public agency, but cannot be contracted upon.
The hazard rate is a function of treatment quality,
where 2 (0; 1], implying that 0 (q) < 0 and 00 (q) > 0. The parameter measures the sensitivity of the hazard rate with respect to quality. That the hazard rate is decreasing in quality is a key assumption of the paper. For example, a low level of quality may induce patients to switch physician; prison inmates to apply for transfer, or parents to change school for their child. 9 In the case of residential youth care, the parameter corresponds to the risk of unplanned 6 The appendices are available at http://www.ifn.se/web/2008.aspx. 7 Even though I discuss the model in the context of privatization, the model is applicable also to the make-or-buy decision of …rms. 8 In a previous version of this paper, I considered a multi-tasking model (Holmström and Milgrom, 1991) where e¤ort a¤ected both production cost and quality. The multi-tasking model and the model considered here produce similar results, but the multi-tasking model is more complicated and does not …t the empirical application to youth care equally well. 9 As the benefactors of many services procured by the public sector -e.g. patients in care -are better informed 4 treatment breakdowns.
Note that (q) gives the net e¤ect of quality on the hazard rate. That is, (q) is a reduced form for a richer model where "failures" could occur both because a patient is "cured" quickly due to high quality, or because patients have little to gain from future treatment due to a low level of quality. For the purposes of this paper, it is not important to distinguish between those two types of failures. Yet there are certainly cases where the net e¤ect of quality on the hazard rate is positive. This case can be easily be analyzed in the model, but as the outcome is trivial (private …rms never invest in quality), I do not consider this case explicitly.
The agent's utility in each period is u (x; e) = x C (e), where x is the …nancial compensation, and C (e) the total cost of e¤ort. I assume that C (e) is strictly convex, twice continuously di¤erentiable and minimized at e 0. I consider a fee-for-service contract, implying that x = p [F (e) + cq] where p is the treatment fee, cq + F (e) the per-period cost of treatment and 2 f0; 1g the agent's share of production costs. 10 Since q is assumed to re ‡ect the resources spent at improving quality, I assume that the marginal cost of investment in quality is constant.
The function F (e) is decreasing, strictly convex and twice continuously di¤erentiable in e. I assume that F 0 (e) > C 0 (e) for some e > e, i.e., it is pro…table to exert e¤ort on cost reductions above the level of e¤ort that minimizes the cost of e¤ort. The agent's outside option is normalized to zero.
I assume that the treatment fee is …xed over the course of treatment; i.e., the contract space is restricted to time-invariant p. There are two reasons for this assumption. First, it signi…cantly simpli…es the model without changing its main result -that privatization of credence goods generates overtreatment in case quality is important. The exception is a contract where the …rst period treatment fee is set such that the producer makes a loss on the …rst period equal to his entire expected rent from continued treatment. This issue is discussed in more detail in Supplementary Appendix A. Second, a …xed treatment fee …ts well with my empirical application
to Swedish residential youth care where facilities are paid the same monthly fee throughout the contract duration. By restricting contracts to time-invariant fees, I can derive predictions for how fees vary with quality and ownership that I then take to the data.
In Hart, Shleifer and Vishny (1997), ownership matters because the implementation of ex ante non-contractible investments requires the approval of the …rm owner. In my model, ownership is associated with di¤erent ex ante contracts on cost reductions: The …rm owner is assumed to pay the entire costs of production, i.e., = 0 under public ownership and = 1 under private ownership. In Supplementary Appendix A, I develop a simple extension to the basic model that provides a microfoundation for this assumption. Central to my argument is the distinction between costs and expenditures. Whereas expenditures are readily measurable from accounting than public o¢ cials about service quality, various forms of voucher systems are often used to strengthen incentives for quality through the exit mechanism. 1 0 I abstract from …xed costs in the model though this is probably important in many real-world applications, including the case of residential youth care discussed in the latter part of this paper. However, it is trivial to show that private …rms have an incentive to induce overtreatment in case treatment fees must cover …xed costs. The model shows that it is di¢ cult to commit to incentives that induce truthtelling under private ownership even if this is not the case. data, it is not always clear to what extent they re ‡ect costs or investments. Moreover, many costs, such as depreciation of physical or human capital, will not be re ‡ected in expenditures.
In this case, ownership matters since investments a¤ect the future value of productive assets. A manager of a public …rm that is given strong incentives to cut expenses will be tempted to shirk on investments that ensure the long-term value of the …rm. In contrast, an owner of a private …rm that is reimbursed for his expenses will be tempted to overinvest. As a result, optimal contracts entail stronger incentives for cost reductions under private ownership. 11 Since there is no scope for explicit contracts on quality, the only contractual parameter except for ownership is the treatment fee, p. Assuming a discount rate of zero (since (q) > 0 for all q), a producer's value of a treatment contract at the start of the …rst treatment period, V 1 , is
where V 2 denotes the producer's value of a contract at the beginning of the second period. It can be shown that the maximization problem of V 1 has a unique solution for any given V 2 . 12 Since p and are constant and there are no state variables, the producer faces a sequence of identical problems as he continues to subsequent periods. This implies that V 1 = V 2 = V 3 ::: and, since the solutions to the e¤ort and investment problems are unique, that there are no non-stationary equilibria and a unique stationary equilibrium. Rearranging (2.1) using V 1 = V 2 gives
Private Firm
Since (q) = (1 + q) , the owner's maximization problem of V 1 with respect to q and e is max fq;eg
There is a unique interior solution to this problem in which the owner sets e = e where e is such that F 0 (e ) = C 0 (e ) and
3)
It follows that for all implying that the marginal cost of quality under private ownership is ((1 + ) = ) c. It is straightforward to show that the owner's utility is strictly increasing in the price of treatment, and that there is a unique price p = F (e ) + C (e ) such that V o 1 p = 0, i.e., such that the owner's participation constraint binds. The public agency's maximization problem is
There exists a …nite threshold on the valuation of quality, B o , such that the public agency sets
when B > B o . 13 Note that a price strictly above p implies that the owner earns a rent from treatment. It follows from (2.6) that the optimal price is continuously increasing in B for all B > B o . The complete solution to the public agency's maximization problem is provided in Supplementary Appendix A.
Public Firm
The manager's maximization problem under a fee-for-service contract is
Since the manager has no incentive to contain costs, it follows that the manager sets e = arg min C (e) = e. As the manager's outside option is zero, prices below C (e) do not ful…ll the participation constraint and are not feasible. When p = C (e), the manager is indi¤erent regarding the level of q. In this case, I assume that the public agency can in e¤ect set the level of quality by transferring the su¢ cient amount of resources to the public …rm. Whenever p > C (e), managers spend all available resources on quality. Hence, it is always optimal for the public agency to set p = C (e), i.e., there is no point in providing a manager of a public …rm with rents. This implies that the marginal cost of quality under public ownership (c) is strictly lower than under private ownership.
The public agency's maximization problem can be formulated as
(1 + q) , 1 3 See Lemma A1 in Supplementary Appendix A.
The optimal level of quality in the interior solution is
Note that the fee-for-service contract with p = C (e) gives the same solution to the manager's problem as a wage contract that gives the manager a wage w C (e) in every period regardless of whether a patient is treated or not, but require the manager to show up at work. The public agency is indi¤erent between a wage contract, and a fee-for-service contract with p = 0 if the agent has a productivity equal to his wage in periods where treatment is not undertaken. The complete solution to the public agency's maximization problem is provided in Supplementary Appendix A.
Treatment outcomes
Since owners have stronger incentives to reduce costs, private …rms are cheaper for no investment on quality, i.e., when q = 0. To see this, note that the cost reduction e¤ort is equal to F (e) under public ownership. Since C 0 (e) < F 0 (e) for some e > e, this is a suboptimally low level of e¤ort. In contrast, the owner of the private …rm receives the full amount of cost savings and exerts the e¢ cient level of e¤ort (e ). However, since the marginal cost of quality is higher for private …rms, private …rms are more expensive for high levels of quality.
Proposition 1 Total cost of production is lower under private ownership for no investment in quality, but marginal cost of quality is higher under private ownership.
Proofs are provided in the Appendix.
Credence goods
The model above analyzed treatment outcomes under the assumption that there was no information asymmetries regarding treatment needs. We now consider the full game where producers give a diagnosis on the needs of treatment before treatment is undertaken. Let N denote the needs of treatment which can be either N T (treatment not needed) or T (treatment needed).
The public agency gets a bene…t B for each period of treatment when treatment is needed and a bene…t of zero when treatment is not needed. I assume that only a proportion 2 (0; 1) of prospective patients actually need care. The public agency knows the distribution of types in the population, but not the type of a particular patient. This is the case both before and after treatment, implying that producers cannot be held accountable for giving an incorrect diagnosis. 14 Firms thus perform two functions. First, they give a (costless) diagnosis D 2 fN T; T g on the patient's need of treatment. The …rm's diagnosis is binding for both parties. Managers and owners need not give a truthful diagnosis, but lying entails a small cost l 2 0;
c . 15 This assumption implies that an agent that is indi¤erent between undertaking treatment or not tells the truth. Second, in case of a diagnosis in support of treatment, managers and owners undertake treatment along the lines of the model for treatment described above. I thus assume that the public agency cannot hire an external expert that only gives a diagnosis. The producer can behave opportunistically in two di¤erent ways with respect to the stated diagnosis. First, the producer can engage in overtreatment by giving a diagnosis in support of treatment even though treatment is not needed. Second, the producer could induce undertreatment by abstaining from treating a patient that actually needs care. As it is veri…able that treatment is undertaken, the producer cannot shirk by charging for a treatment that is not undertaken.
I assume that the public agency can make a take-it-or-leave it o¤er on the price of treatment just before the start of treatment. In case the agent does not accept this o¤er, the default is given by p o = p and p m = C (e), i.e., prices such that the participation constraint binds. 16 The timing of the game is thus as follows (the extensive form of the game is provided in the Appendix):
1. Nature draws the treatment needs of patients N 2 fN T; T g.
2.
The …rm observes the needs of treatment N 2 fN T; T g and gives a non-veri…able diagnosis
3.
If D = N T , the game ends. If D = T , the public agency can make a take-it-or-leave it o¤er on the price of treatment.
4. Treatment is undertaken in line with the model of treatment above.
We …rst consider this game under private ownership. For a given price of treatment, outcomes at Stage 4 are the same as in the treatment model analyzed above, implying that the public agency sets prices at Stage 3 depending on the expected value of treatment. From the solution to the public agency's problem in Section 2.1, we know that the owner will earn a rent in case the public agency's valuation of treatment is above a …nite threshold, B o . Hence, if B > B o , the public agency will set a price that gives the owner a rent even if he expects the owner always to induce treatment. The owner foresees this and gives a diagnosis in support of treatment regardless of whether treatment us needed or not. 17 Hence, it is not possible for the public agency to commit to prices that induce truthtelling in case quality is important. In case quality is of intermediate importance, there is a unique equilibrium in mixed strategies where the owner always tells the truth when treatment is needed, but induces treatment with a positive probability when it is not 1 5 Gneezy (2005) and Lundquist et al. (2007) provide experimental evidence that people attach a cost to lying in cheap talk games. 1 6 The equilibrium outcome is the same if we allow the public agency and the producer to sign a contract on the default price prior to the producer's diagnosis. To see this, note that a price which is below the equilibrium outcome is not credible as the public agency can simply set a higher price ex post. The e¤ect of committing to high prices ex ante is to induce the owner to always initiate treatment. 1 7 The formal condition for the owner to induce treatment is that
Since l < c , this condition is always ful…lled for any price such that the owner invests in quality. 9 needed. Only if quality is relatively unimportant can the public agency commit to prices that induce truthtelling.
The solution for this game under public ownership is simple. As the manager does not pay the costs of production, there is no need to give him rents in order to induce more investment on quality. Therefore, the public agency can credibly commit not to raise prices before the onset of production, implying that the manager will not gain nor lose …nancially by inducing treatment.
Consequentially, the manager always tells the truth.
Proposition 2 There are three di¤ erent outcomes with respect to treatment under private ownership:
treatment is always undertaken in state T and with probability (
Under public ownership, treatment is undertaken in state T but not in state N T When quality is important, the informational asymmetry of credence goods give rise to two types of ine¢ ciencies under private ownership. First, the public agency cannot commit to prices that keep the …rm from initiating treatment also when treatment is not needed. Second, as a result of expected overtreatment, public agencies set prices such that quality is suboptimally low when treatment is actually needed. There is thus an interaction between the two types of moral hazard in the model: The need to provide private …rms with incentives for quality gives rise to overtreatment, which in turn reduces the optimal strength of incentives for quality.
Troublesome patients
Some patients are harder to treat than others. For example, certain patients in hospital care may engage in con ‡icts with the sta¤. Suppose there is a …xed utility cost > 2l of starting to treat such "troublesome" patients. In the case of youth care, I will use violent behavior and previous treatment breakdowns as indicators of particularly troublesome teenagers. The public agency does not know whether a patient is troublesome or not, implying that prices cannot be conditioned on the patient's type. In this case, there is no contract such that agents give a truthful diagnosis for both troublesome and non-troublesome patients. To see this, consider the manager's problem at Stage 2. When a troublesome patient is in need of care, the manager gives a truthful diagnosis if and only if
i.e., if the expected rent from treatment minus the additional cost is larger than the cost of
, managers give a truthful diagnosis for non-troublesome patients, but avoid treating troublesome patients as the expected rent is not large enough to o¤set the cost of treating a troublesome patient. When E [V m 1 ] 2 (l; l) ; managers still avoid the troublesome patients but always induce treatment for non-troublesome patients.
managers give a truthful diagnosis for troublesome patients, but try to induce treatment for non-troublesome patients. Under wage contracts, managers give truthful information for nontroublesome patients, but try to avoid treating troublesome patients. The argument for private …rms is the same if one just replaces
. Yet, as shown above, public agencies are less likely to go for weak incentives under private ownership in the …rst place.
Proposition 3 There is no completely informative equilibrium regardless of ownership if patients di¤ er in the minimum cost of e¤ ort required for treatment.
Public agencies can respond to the managers' reaction to patient heterogeneity either by accepting that troublesome patients are not treated under public ownership, or by increasing treatment fees at the expense of cost e¢ ciency and overtreatment for non-troublesome patients.
Empirical test: Residential youth care 3.1 Institutional background
Residential care is the most comprehensive measure for youth at risk which the Swedish social services can undertake. In November 2000, about 3,300 Swedish children and teenagers were staying in approximately 500 di¤erent facilities. 18 Most teenagers are placed in residential care due to their own behavior, such as violent crime, drug addiction or suicidal tendencies. There are two di¤erent types of residential youth care facilities in Sweden. The …rst type, §12-homes, are all owned by the government and mainly used for youth convicted for violent crimes. This study focuses on the other type of facility, HVB-homes, in which adolescents with a less heavy criminal record are placed.
The responsibility to act when children have some kind of social problem lies at the municipality level, the lowest tier in Swedish government. It is the municipality social service that acts as buyer in the market for residential youth care. Though each placement must be con…rmed by a political committee, the decision to place a teenager in youth care is prepared and implemented by a social welfare secretary, employed by the municipality. At the seller side, public facilities are managed by municipalities or county councils (CCs), whereas private facilities are run both by …rms and non-pro…t organizations. 19 At the time when the teenagers in my data were placed in youth care (1991), there were few formal requirements that hindered entry into the market for youth care. 20 To get a notion of the social services'working practices, I conducted interviews with nine social welfare secretaries from di¤erent municipalities. 21 According to the social welfare secretaries, several considerations in ‡uence the choice of facility. First, the facility's treatment program should …t the needs of the teenager. Second, the distance between the facility and the teenager's home should neither be too long (expensive to monitor the facility and harder to integrate a teenager back to a normal life in his or her home environment), nor too short (increases the risk of recidivism and escape). Third, the social services are often unwilling to place teenagers that already know each other in the same facility as this might make it harder for teenagers to change their behavior. Many of the social welfare secretaries stressed that decisions about residential youth care are often taken under tough time-constraints. Moreover, municipalities often lack information on available facilities and existing treatment options. This is a particular problem for small municipalities that place few teenagers. 22 There is no standardized contracting procedure between buyers and sellers in the market for residential youth care, and it is up to the municipality and facility to negotiate the contractual terms, including the price of treatment. 23 A standard contract stipulates what kind of treatment the teenager should undergo and how it is supposed to be documented, how contacts between the social services and the facility should proceed, the price of treatment and period of notice.
Facilities are compensated per day of treatment and the length of stay is typically not contracted upon in advance. In a sense, the contract between municipalities and facilities is a form of costplus contract as facilities are compensated for each additional day of treatment. However, for any given day of treatment, facilities have a …xed-price contract and are not compensated for any additional expenses. Most contracts entail few direct incentives for quality provision.
A likely reason for why municipalities and facilities do not sign explicit contracts on quality is that many aspects of residential care are inherently di¢ cult to quantify and might even be subject to secrecy (an example is therapy). There is also considerable ambiguity as to exactly what constitutes good youth care; there is an abundance of di¤erent theories on how problematic teenagers should best be treated, with relatively little agreement on basic principles (Sallnäs 2000) . In addition, facilities are typically situated at some distance from the municipality center, making monitoring visits costly. Another di¢ culty stressed by several of the interviewed social welfare secretaries is that treatment quality is sensitive to changes in the personnel force. Contracting on ex post outcomes has two signi…cant disadvantages: First, it would expose facilities to considerable risk as outcomes depend on many factors out of the facility's control. Second, it would introduce a strong incentive for private facilities to avoid teenagers with a high risk of recidivism when this is not fully compensated for. However, there are also indications that the social services put little e¤ort into writing contracts and monitoring facility performance. 2 1 Eight interviews were undertaken in 2005 and one interview in 2002. 2 2 According to Sallnäs (2005) , 87 percent of 97 interviewed private facility managers said that the municipalities' most important source of information about their facility was their previous experiences. 2 3 The discussion about contracting procedures is partly based on a number of actual contracts I was able to study in connection with the interviews. It is uncertain how accurate these contracts are as indicators of a typical contract in 1991, the year the teenagers in our data set were …rst placed in residential youth care. However, virtually all of the interviewed social welfare secretaries said that contracting procedures have become more rigorous since the early 1990's.
According to Sallnäs (2005) , 60 percent of 97 interviewed managers at private facilities said that the social services "rarely" or "never" asked for evaluations of treatment quality when placing a teenager at their facility. The Swedish National Audit O¢ ce (2002) argues that the municipalities' and counties' lack of adequate monitoring of quality is a major problem of Swedish residential youth care.
Public facilities can be separate legal entities (i.e., …rms) or separate units within the municipality or county administration. When youth care is provided in-house, the social services are still charged a price for treatment, which is set internally in case of a municipality facility, or by the county in case of a county facility. 24 Trade across municipalities and counties regarding publicly provided youth care is quite limited: In my data, 93.3 % of placements in a municipality facility were done by the municipality owning the facility and 91.5 % of placements in a county facility were done by a municipality within the same county. In their discussion of the cost of treatment in youth care, Vinnerljung et al. (2001) , whose data I use, treat prices in public facilities as re ‡ecting true costs. Nevertheless, the possibility that internal prices do not perfectly re ‡ect costs cannot be ruled out. For example, public HVB-homes might be charged below-market rents for their facilities or receive loans on favorable conditions. To the best of my knowledge, managers of public facilities all get a …xed salary and there are no public managers with explicit incentive contracts. Even though career concerns and other indirect mechanisms may provide some incentive for public facility managers, such incentives are relatively weak due to the compressed wage structure in the Swedish public sector. At a direct question, most interviewed social secretaries said that the main di¤erence between private and public youth care facilities is the private facilities'stronger incentive to keep teenagers in care.
From model to data
The case of residential youth care …ts the contractual structure of the model. Facilities are paid per day of treatment with no contract on cost, whereas managers of public facilities receive a …xed wage which is not conditioned on the number of teenagers in care. In terms of the model, the contract under private ownership is characterized by the parameter set fp; = 1g and contracts with public sector managers by the set fw; = 0g.
In youth care, the hazard rate ( ) corresponds to the risk of treatment breakdowns. About one third of placements in my data end in a treatment breakdown, de…ned as "a placement that is ended abruptly and without planning." 25 The most common form of treatment breakdowns are those initiated by the teenager. For private facilities, placements that end in a treatment breakdown have a duration which is a year shorter on average than those that end in an orderly manner. 2 4 The division of the municipality organization into separate units responsible for covering costs and the use of an internal price system became common within Swedish municipalities during the 1980's (Haglund et al., 1993) . In the data I analyze, 92.5 % of …les for teenagers in public facilities contained data on costs, compared to 87.2 % of …les for teenagers in private facilities. There is thus strong reason to believe the missing data on costs in public facilities re ‡ect incomplete documentation, not the lack of a system of internal prices. I use personnel density (employees per treatment place) as a proxy for investment in quality (q). There is a strong negative e¤ect of personnel density on the risk of treatment breakdowns in private facilities in my data, supporting the assumption that the hazard rate is falling in quality (i.e., 0 (q) < 0). 26 Still, there are a number of potential sources of bias in using this measure.
First, if private facilities use their personnel more e¢ ciently, personnel density underestimates quality in private facilities. On the other hand, private facilities have a stronger incentive to overstate their actual personnel density. In addition, the quality of sta¤ is probably lower in private facilities. Sallnäs (2000) found that only 50 % of private for-pro…t facilities in the mid 1990's had personnel with "core competence" (de…ned as an education in psychology or social work), compared to 83 % of private non-pro…t facilities and 95 % of public facilities. 27 Another feature of youth care is that some teenagers are arguably more troublesome to work with than others. I use two dummy variables as indicators of particularly troublesome teenagers ( ); Previous breakdown and Violent behavior. Apart from the arguably strong a priori reasons to think that violent teenagers and those that have already experienced a breakdown are extra hard to treat, these variables have the strongest pairwise correlation with treatment breakdown among the set of teenager characteristics.
Predictions
According to Proposition 1, we should expect private facilities to have lower treatment fees for low levels of personnel density (q), but higher marginal cost.
P1: Private facilities have lower treatment fees for low levels of personnel density, but higher marginal cost.
If P1 is true, we should expect the social services to buy low-quality care from private facilities.
This prediction is only strengthened if we take into account that it is harder for social services with a high B to commit to prices that induce truthtelling under private ownership.
P2: Private facilities have lower personnel density.
If quality is lower in private facilities, this should also be re ‡ected in a higher level of treatment breakdowns, at least for teenagers that are not particularly troublesome (see below).
P3: Non-troublesome teenagers have a higher risk of treatment breakdown in private facilities.
P1-P3 are derived from the basic model without asymmetric information regarding the needs for treatment. Now, let's consider the credence good aspect of youth care. In the model, 2 6 In private facilities, an increase in personnel density by 1.0 predicts a reduction in breakdown frequency by 18.0 percentage units in a linear regression without control variables. The e¤ect is strenghtened to 22.9 percentage units when I control for teenager characteristics. Both coe¢ cients are statistically signi…cant at the 5 %-level. There is no economically or statistically signi…cant relationship between treatment breakdowns and personnel density in public facilities. 2 7 Unfortunately, I do not have data on the educational level of the sta¤. P4: Controlling for treatment breakdowns, the length of stay is longer in private facilities.
Since wages of managers in public facilities are not conditioned on the set of teenagers in care,
we should expect them to try to actively try to shorten the duration of treatment for troublesome teenagers below the optimal level, implying a relatively higher frequency for this particular group in public facilities. As private facilities are relatively better at treating troublesome teenagers, the model also predicts a selection of troublesome teenagers into private facilities.
The incentives for managers in private non-pro…t facilities are likely to be somewhere in between those of owners of private for-pro…t facilities and managers in public facilities. On the one hand, non-pro…t organizations are residual claimants just like for-pro…t …rms. On the other hand, managers of for-pro…t organizations typically do not hold any residual rights themselves.
The empirical analysis below shows that outcomes in private non-pro…t facilities are indeed in between those of public and private for-pro…t facilities. in Sweden. The data is based on the …les of all Swedish adolescents (13-16 years of age) who were placed in a HVB-home during 1991, with the exception of teenagers who were only placed temporarily in youth care or for the sole purpose of having their treatment needs evaluated before being assigned to their …nal placement. 28 There are some missing observations where the …les could not be found or were impossible to interpret. 29 I also exclude one facility from the sample where treatment took the form of long, large-scale sailing trips. The teenagers were followed as long as they were subject to residential care, or until their 18th birthday. In addition, the data set contains information on post-treatment outcomes at the age of 25. 30 In total, the data set consists of 357 placements of 336 di¤erent teenagers in 173 di¤erent facilities (186 placements in 63 public facilities and 171 placements in 111 private facilities). 31 The number of observations from a single facility varies from 1 to 10. Using NBHW registers, I have separated privately owned facilities run by …rms (78) from those run by non-pro…t organizations (20) . There are 13
Data
cases where I could not determine whether a facility should be considered "for-pro…t" or "nonpro…t". 32 The public facilities in the sample are owned by county councils (43) or municipalities (16) . There are 3 public facilities in the sample that could not be classi…ed either as a county or a municipality facility. 33 Summary statistics for the variables in the data are listed in Table A1 in the Appendix.
The teenagers' di¤er in terms of treatment history and the reason for placement, but the majority of teenagers were placed in care due to their own behavior. As shown in Table A1 , the proportion of teenagers with severe problems is higher in private facilities. Regressing each teenager characteristic on an indicator variable of private ownership and a set of facility characteristics, I …nd that part of the selection of troublesome teenagers into private facilities is explained by distance from facility to municipality center. 34 A likely explanation for this result is that social welfare secretaries want to place teenagers with severe problems at facilities some distance from their home environment, thereby disqualifying the municipality's own facilities. 35 2 8 As facilities are likely to acquire private information on treatment progress during treatment, evaluating teenagers' needs of treatment before undertaking treatment will probably not solve the credence goods problem completely. 2 9 This was the case for about one in three placements from Stockholm and Malmö, Sweden's largest and third largest city, but only for about one in thirty placements from the rest of the country. According to Vinnerljung et al (2001) , there is nothing that indicates that the missing …les were concentrated on a certain group of children.
3 0 The data on post-treatment outcomes come from various sources of register data collected by di¤erent government agencies. The data have been compiled by Bo Vinnerljung and Marie Sallnäs at IMS who generously provided it to me. 3 1 As my interest is in the behavior of facilities, I use placements as my unit of analysis. This raises two di¤erent issues. First, as some teenagers experienced more than one placement, the sample is not perfectly representative with respect to the set teenagers that were ever placed in youth care. Second, placements for the same teenager might not be independent observations. In order to check the …rst problem, I have run the main regressions reported below excluding all placements in HVB-care expect the …rst for every teenager. To deal with the second problem, I run the same regressions with standard errors clustered at the teenager level. The results do not change substantially in any of these cases and are available upon request. 3 2 There were 107 placements in private …rms, 51 in non-pro…t organizations and 14 in facilities that could not be classi…ed. 3 3 There were 134 placements in county facilities, 48 in municipality facilities and 5 in facilities that could not be classi…ed. 3 4 See Table B1 to B3. 3 5 There is some support for this notion in the data. For example, 20.0 % of teenagers in public facilities situated
As shown in Table B4 , the propensity to choose private facilities is unrelated to political majority (left or right); population size; the number of teenagers the municipality placed in HVB-homes during 1991; and the share of spending on child care and elderly care that went to private providers in 1998. 36 Municipalities within the largest cities in Sweden -Stockholm and Gothenburg -were signi…cantly less likely to buy youth care from private providers, but this result is sensitive to the exclusion of non-pro…t facilities from the sample.
Results
As predicted by theory and shown above, the selection of teenagers into private and public facilities is not random and any empirical strategy that aims at establishing a causal e¤ect of ownership on treatment outcomes must take this into account. To this end, I make use of the rich set of control variables in the data by subsequently adding vectors of covariates for teenager, facility and municipality characteristics to the regressions. As we will see, my results are robust to controlling for these sets of covariates. This is not because the set of teenager characteristics are uninformative about the teenagers'problems. For example, 53 percent of teenagers that were considered "violent" at the time of placement were convicted for a violent crime between the age of 20 and 24 compared to 21 percent for teenagers that were not considered violent. I also run regressions with municipality …xed e¤ects, thereby controlling for all variation in B and that depends on municipality characteristics. As there are 17 teenagers in my data with more than one placement (38 placements in total), I am also able to run regressions with teenager-…xed e¤ects in the test of Prediction 2 and 4. 37
Another important consideration in the empirical analysis is which facility characteristics to control for. I want to control for aspects of youth care which indicate basic di¤erences in the types of services o¤ered but which are not themselves a consequence of ownership. For example, I include a dummy variable for whether a facility evaluates the treatment needs of teenagers in the vector of facility characteristics, but not choice of therapy as this is likely to be a¤ected by …nancial incentives. Similarly, I control for the geographic location of municipalities, but not the location of facilities, since strong incentives to cut cost should induce private owners (but not public managers) to seek out a locations with low costs of production.
P1: Treatment fees
I consider the following model for the price per month municipality h pays for placing teenager i in facility j less than 100 km from the municipality center had experienced a previous breakdown compared to 28.6 % in the corresponding private for-pro…t facilities. In private for-pro…t facilities situated more than 100 km from the municipality, 54.2 % of teenagers had experienced a previous treatment breakdown, compared to 33.3 % in the very few (15) placements in public facilities. 3 6 This data is provided by Statistics Sweden. Data on the extent of service contracting in Swedish municipalities is not available prior to 1998. 3 7 The low number of degrees of freedom in estimations with teenager-…xed e¤ects makes it impossible to test the predictions that imply interaction e¤ects with any precision. P rice hij = hij + 1 P ersonneldj + 2 P rivatej + 3 P rivatej P ersonneldj
where P ersonneld j is the personnel density of facility j, P rivate j is a dummy variable equal to one when j is a private facility, N onprof it j is a dummy equal to one when a private facility is owned by a non-pro…t organization and County j is a dummy equal to one when a public facility is owned by a county. X is a vector of facility characteristics, including number of treatment places; treatment characteristics (school at the facility and whether the facility did evaluations of teenagers'need of treatment); and a dummy variable equal to one when distance between facility j and municipality h exceeded 100 km. Y is a vector of teenager characteristics, including sex; age; immigrant status; treatment history and problem background (see Table A1 for a complete list of the variables included in Y). Y is a subset of Y with the teenager characteristics that denote particularly troublesome teenagers, i.e., teenagers with violent behavior and previous breakdown. Z is a vector of municipality characteristics, including the logarithm of municipality population in 1990; a dummy for right-wing political majority in the municipality council; and six regional dummies.
If Prediction 1 is correct, 2 (the cost di¤erence for no investment in quality) should be negative and 3 (the di¤erence in marginal cost) should be positive. 38 The estimate of 2 will be biased upward if personnel density underestimates the true level of quality in private facilities, or biased downward if it is overestimated. I include N onprof it j and County j to control for di¤erent intercepts between the two ownership sub-categories. The interaction e¤ects Y P rivate j are included to control for a potential interaction e¤ect between ownership and troublesome teenagers. Table 1 gives the results for …ve di¤erent speci…cations of regression (3.1). Private …rms are cheaper for low levels of quality, i.e., 2 is negative. In the speci…cations without municipality …xed e¤ects, private for-pro…t facilities are between 10,066 and 14,860 SEK cheaper than municipality facilities for a personnel density of "zero" and the e¤ect is statistically signi…cant in three out of four regressions. The di¤erence between private-for-pro…t and county facilities ( 2 5 ) is negative as expected and statistically signi…cant in speci…cations three and four which include controls for facility characteristics. The estimate of 2 drops to 5; 022 SEK and is not statistically signi…cant when I control for municipality …xed e¤ect, but the interaction e¤ect remains sizable and statistically signi…cant. There is no evidence of cost di¤erences between for-pro…t and non-pro…t private facilities. The marginal cost di¤erence, 3 ; has the expected positive sign and is statistically signi…cant in all speci…cations. Depending on the exact speci…cation, an increase in personnel density by 1.0 increases the price by between 15,505 and 20,374 SEK more in private than in public facilities. 39 The results in Table 1 are unlikely to be the e¤ect of non-random selection of troublesome teenagers. First, the results in Table 1 are robust to controlling for teenager characteristics.
Second, the type of teenagers' problems does not have predictive power for personnel density within each type of ownership. Third, the results remain robust when I rerun regression (3.1) restricting the sample to teenagers that are not violent or have experienced a previous breakdown. The standard errors within parentheses have been corrected for clustering at the facility level and heteroskedasticity. One asterisk denotes 10 percent signi…cance level, two asterisks 5 percent signi…cance level and three asterisks 1 percent signi…cance level in a one-sided test. Table B5 shows the results from additional speci…cation checks where I use the speci…cation with controls for teenager, facility and municipality characteristics as the base case. First, I
interact personnel density with non-pro…t and county facility ownership and add these variables to the regression. Neither of the extra interaction e¤ects are statistically signi…cant, though the interaction between non-pro…t facility and personnel density is positive and quite large.
Second, I add an interaction e¤ect between private ownership and right-wing political majority in municipality h to control for political preferences for private provision. This e¤ect is negative and statistically signi…cant, implying that right-wing municipalities pay less for privately provided youth care. Third, I add an interaction e¤ect between private provision and the size of the population in municipality h. 40 This e¤ect is negative and statistically signi…cant, indicating that large municipalities have market power. The results for 2 and 3 are robust to these speci…cation tests.
To check that the results for 3 is not an artefact of selection on the level of quality, I
rerun all …ve speci…cations of regression (3.1) restricting the sample to facilities with a personnel density of at least 0.8, thereby excluding 73 out of 155 placements in private facilities. As shown in Table B6 , the interaction e¤ect is weaker in the speci…cations without controls for facility characteristics, but stronger in the speci…cations with the full set of controls and municipality …xed e¤ects. 41 Another potential source of bias in regression (3.1) is that stated costs in the public sector do not re ‡ect true costs. As seen in Figure 1 and Figure 2 , the correlation between cost and personnel density is much stronger for private than for public facilities. This is due to a low correlation for county facilities (.218) and not for municipality facilities (.789). 42 A potential explanation for this discrepancy is that some counties sponsor their facilities, thereby weakening the link between personnel density and cost. As a further robustness check, I therefore run regression (3.1) excluding county facilities. Due to the lower number of observations, these estimates (reported in Table B7 ) are less precise than those in Table 1 . The intercept ( 2 ) is negative in all speci…cations, but not statistically signi…cant in the two most basic speci…cation without controls for facility and municipality characteristics. The di¤erence in marginal cost ( 3 ) is positive and statistically signi…cant in all speci…cations except in the speci…cation where I only control for teenager characteristics (2) . Relatedly, I test for di¤erential prices when social services place teenagers in public facilities owned by another municipality or county. As shown in Table B8 , the results only change marginally compared to Table 1.
P2: Personnel density
I measure investment in quality by personnel density. Figure 1 and 2 shows visually that private facilities have lower personnel density in general. More formally, I use the following regression for personnel density in facility j with teenager i from municipality h:
where X, Y, Y and Z are the same vectors of control variables as above. The standard errors within parentheses have been corrected for clustering at the facility level and heteroskedasticity. One asterisk denotes 10 percent signi…cance level, two asterisks 5 percent signi…cance level and three asterisks 1 percent signi…cance level in a two-sided test.
As shown in Table 2 , private for-pro…t facilities have on average .866 fewer employees per treatment place than municipality facilities when I control for the full set of covariates, and the coe¢ cient is robust to di¤erent speci…cations. Including municipality …xed e¤ects strengthens the estimated e¤ect to 1.055 employees per treatment place. Non-pro…t private facilities have somewhat higher personnel density than for-pro…t facilities. There is no statistically signi…cant di¤erence between public facilities run by municipalities and counties.
As a further way of controlling for selection of teenagers, I run personnel density on a private ownership dummy and teenager …xed e¤ects for the subsample of teenagers with more than one placement. The coe¢ cient on the private ownership dummy is :535 and strongly statistically signi…cant (t-statistic 3.03; p-value .003). 43 Dropping teenager …xed e¤ects from this regression
give only a slightly larger e¤ect of private ownership ( :618). This indicates that the result that private facilities invest less in quality is not driven by non-random selection of teenagers.
P4: Duration of treatment
To test if private facilities prolong treatment periods, I run the following regression for the duration of treatment of teenager i from municipality h in facility j:
where Break i is the breakdown-dummy from above and X, Y, Y and Z are the same vectors of control variables as above. I control for treatment breakdowns as I want to identify the e¤ect of ownership on duration of treatment that goes through information on treatment progress, not the e¤ect that goes through treatment quality. In terms of the model, I want to control for treatment breakdowns (q); teenager characteristics ( ) and municipality preferences (B and, to some extent, ).
As shown in Table 3 , private for-pro…t ownership increases duration of treatment by between 13.0 and 16.0 months compared to municipality facilities depending on the speci…cation and the e¤ect is statistically signi…cant. Non-pro…t private facilities have 4.4 months shorter duration of treatment than for-pro…t private facilities in the full regression and the di¤erence is statistically signi…cant. Estimation using exponential and Weibull duration models, and least absolute deviations give similar results. 44 The results are robust to a number of further tests, reported in Table B14 . To better control for quality, I add personnel density and the full set of control variables for treatment programs.
The estimated partial e¤ect of private for-pro…t ownership is then 12.6 months when I control for teenager, facility and municipality characteristics and 12.0 months in the regression with municipality …xed e¤ects, and the coe¢ cient is statistically signi…cant in both cases.
Using the subsample of teenagers with more than one placement give similar results. Controlling for teenager …xed e¤ects, the coe¢ cient on the private ownership dummy is 15:881 months (t-value 2.75; p-value .005). Dropping the teenager …xed e¤ects leads to a reduction in the estimated e¤ect of private ownership to 11:613 months. This suggests that the results for duration of treatment and ownership are not caused by non-random selection of teenagers. Controlling for treatment breakdown increases the estimated e¤ect of private ownership in both the speci…cation with and without teenager …xed e¤ects. Is the longer duration of treatment in private facilities due to a longer planned duration of treatment, or a prolongement of treatment beyond plan? Table 4 gives the average planned and actual duration of treatment for placements where treatment did not break down (there is data on the planned duration of treatment for about a third of the sample). 45 Placements in private facilities have a longer planned duration of treatment, but the bulk of the e¤ect is 4 5 The only statistically signi…cant di¤erence among the set of teenager characteristics between the subsamples with and without data on planned duration of treatment is that teenagers with planned duration of treatment are less likely to be placed in care on a non-voluntary basis. The partial e¤ect of private ownership on the duration of treatment in the second speci…cation with controls for treatment breakdown is somewhat lower for teenagers with a planned duration of treatment (12.2 months) compared to teenagers without a planned duration of treatment (16.1 months). Hence, considering the subsample with data on planned duration of treatment is likely to underestimate the e¤ect of ownership on duration of treatment.
due to a prolonged duration of treatment in private facilities. Whereas the length of stay does not deviate from plan in public facilities, private facilities prolong the duration of treatment by about eight months. 46 I get a similar result when I control for planned duration of treatment in the …rst …ve speci…cations of regression (3.3). Controlling for planned duration of treatment gives the e¤ect of private ownership on duration of treatment conditional on all the information about teenager characteristics that is available to the social services at the time of placement.
As shown in Table B15 , the e¤ect of private ownership is between eight and nine months in all speci…cations, except in the speci…cations with controls for teenager, facility and municipality characteristics. 47 The table refers to placements with a known planned duration of treatment (N=108).
As a simple way of controlling for in ‡uential observations, I compare the share of placements that have the length of stay prolonged beyond plan to the share that are shortened. As shown in Table 5 , a clear majority of placements are prolonged in private facilities, and this is true both for troublesome and non-troublesome teenagers. 48 In contrast, public facilities are more likely to shorten than to prolong the duration of treatment for troublesome teenagers. Excluding treatment breakdowns attenuates the result that public facility managers shorten the duration of treatment for troublesome teenagers. However, as shown below, the majority of treatment breakdowns for troublesome teenager in public facilities are initiated by the facility sta¤.
As a more formal test, I run an ordered probit of the three outcomes (treatment prolonged; treatment according to plan; treatment shortened) on ownership, planned duration of treatment, treatment breakdown and the standard set of control variables. Private ownership has a positive and statistically signi…cant e¤ect on the probability of prolonged treatment in the speci…ca-tions when vector of control variables (X; Y; Z) are included individually, but is not statistically signi…cant when all vectors are included simultaneously (though the point estimate is similar).
However, standard errors are in ‡ated in this case due to the low number of degrees of freedom. 4 6 The null hypothesis that the di¤erence between actual and planned duration of treatment is identical in private for-pro…t facilities and public facilities is rejected at the …ve percent level in a two-sided test, and at the one percent level in the corresponding test for non-pro…t facilities. 4 7 I also run the duration regressions with imputed values for planned duration of treatment. In this case, the estimated e¤ect of private ownership on the duration of treatment was similar to the results in Table 5 , indicating that sample selection may a¤ect the estimates for the sample with data on planned duration of treatment (see Table B15 ). 4 8 I consider a single indicator variable for "troublesome" teenagers. The results are similar if I instead consider violent teenagers, and teenagers with a previous breakdown separatedly (results available on request). The table refers to placements with a known planned duration of treatment (N=108).
Teenagers are "troublesome" if they have a previous breakdown or are violent.
The longer duration of treatment in private facilities implies that privatization increases costs.
Whereas private for-pro…t facilities have a lower average treatment cost per month (43,497 SEK) compared to private for-pro…t facilities (48,761 SEK) and public facilities (50,645 SEK), average total cost was 1,045,976 SEK in private-for-pro…t facilities and 886,409 SEK in private nonpro…t facilities compared to 501,492 SEK in county facilities and 425,282 SEK in municipality facilities. 49 Does the longer duration of treatment in private facilities re ‡ect overtreatment? An alternative explanation for the longer treatment periods in private facilities is that all teenagers receive undertreatment in public facilities. However, this explanation requires that municipalities systematically underestimate the required duration of treatment. Moreover, the view that all teenagers are undertreated in public facilities is not consistent with the very low frequency of facility-initiated treatment breakdowns for non-troublesome teenagers in public facilities displayed in Table 7 below.
P3 and P5: Treatment breakdowns
The linear probability model of a treatment breakdown for teenager i from municipality h in facility j is
where Break ij is a dummy variable equal to one when treatment breaks down and X, Y, Y and Z are the same vectors of control variables as above.
As shown in Table 6 , the e¤ect of private for-pro…t ownership on the breakdown frequency of non-troublesome teenagers ( 1 ) has the expected positive sign in all speci…cations (Prediction 3). Controlling for teenager, facility and municipality characteristics, a non-troublesome teenager face a 22.7 percentage units higher risk of treatment breakdown in a private for-pro…t facility than in a municipality facility. The estimated e¤ect is robust to the inclusion of control variables, though it is not statistically signi…cant in the regression with municipality …xed e¤ects due to an increase in standard errors. Nonpro…t private facilities have lower breakdown frequency for non-troublesome teenagers than private for-pro…t facilities, but the coe¢ cient is statistically signi…cant only in the speci…cations without controls and in the municipality …xed-e¤ects regressions. The di¤erence between private for-pro…t and county facilities ( 1 3 ) is statistically signi…cant in all speci…cations. The standard errors within parentheses have been corrected for clustering at the facility level and heteroskedasticity. One asterisk denotes 10 percent signi…cance level, two asterisks 5 percent signi…cance level and three asterisks 1 percent signi…cance level in a one-sided test, except for Nonpro…t and County which refers to a two-sided test.
In line with Prediction P5, the interaction e¤ect between private ownership and violent teenagers is negative and statistically signi…cant in all speci…cations. In the speci…cation with the full set of control variables (except municipality …xed e¤ects), the fact that a teenager is "violent" increases the risk of breakdown with 37.2 percentage units more in a public than in a private facility. The corresponding …gure for previous breakdown is 5.5 percentage units, but the e¤ect is not statistically signi…cant. As shown in Table B10 , the results are very similar when I rerun regression (3.4) excluding private non-pro…t facilities from the sample. Running regression (3.4) with the single "troublesome" indicator variable (that takes the value one when a teenager is violent, has experienced a previous breakdown, or both), gives an interaction e¤ect between :207 and :337, which is statistically signi…cant in all speci…cations.
A potential concern is that the prolonged treatment periods in private facilities increases the risk of as eventual breakdown, thereby giving an upward bias on the estimate of 1 . To test for this, I include the planned duration of treatment and an interaction term between planned duration and ownership in regression (3.4). As shown in Table B11 , the results are robust to this speci…cation check. 50 Another potential concern is that there might be a non-monotonicity in the selection on teenager characteristics: Even though private facilities treat more teenagers with severe problems, the teenagers with the most severe problems may be treated by public facilities. If so, the "troublesome" indicator could be a stronger predictor of the extent of a teenager's problems in public facilities, implying that the interaction e¤ect does not measure a causal e¤ect of ownership. In fact, as shown in Table B12 , the fact that a teenager is "troublesome" is generally a stronger predictor of other problems like criminal behavior or drug addiction in private facilities, suggesting that the interaction e¤ect is actually biased toward zero. Consistent with the view that public facilities shun troublesome teenagers, the sta¤ at public facilities have a signi…cantly higher propensity to initiate treatment breakdowns for troublesome than for non-troublesome teenagers. As shown in Table 7 , only 3.3 percent of non-troublesome teenagers in private facilities experienced a treatment breakdown initiated by the facility sta¤, but 31.0 percent of troublesome teenagers did, and the di¤erence is strongly statistically signi…cant. In contrast, there is no signi…cant di¤erences between the level of facility-initiated treatment breakdowns for troublesome and non-troublesome teenagers in private facilities. As shown in Table B20 , the result that public facilities are relatively more prone to initiate treatment breakdowns for troublesome teenagers is statistically signi…cant and robust to the full set 5 0 The estimated e¤ect of private ownership on treatment breakdowns is not statistically signi…cant in speci…ca-tion (1). However, this result is mostly due to sample selection, not of controlling for planned duration of treatment per se. The estimated e¤ect of private ownership on the probability of treatment breakdowns in speci…cation (1) is .188 when the sample is restricted to observations with data on the planned duration of treatment, but planned duration of treatment is not controlled for, compared to .265 in the unrestricted sample and .144 when controlling for planned duration of treatment. The estimated e¤ect of private ownership and the interaction e¤ect between private ownership and violent teenagers in speci…cation (2) , (3) and (4) are statistically signi…cant and stronger than those in Table 3 . The estimates in speci…cation (5) with municipality …xed e¤ects are not precise due to the few degrees of freedom. 27 of control variables. 51 I get the similar results if I consider violent teenagers and teenagers with previous breakdown separately, instead of using the combined "troublesome" indicator.
There are three reasons to believe that the high fraction of treatment breakdowns for troublesome teenagers initiated by public facilities does not re ‡ect a concern for the teenagers'well-being.
First, given the strong detrimental e¤ects of treatment breakdowns documented by researchers within social work, it seems unreasonable that breakdown frequencies of 50 percent or higher (which troublesome teenagers experience in public facilities) should be optimal. 52 Second, if private facilities are too reluctant to initiate treatment breakdowns for troublesome teenagers, we should except the other parties involved (the teenager, his or her parents, and the social services) to be relatively more prone to initiate treatment breakdowns for this group. However, as shown in Table B13 , the interaction term between private ownership and violent teenagers is still nega- The results on post-treatment outcomes are presented in Table A2 to A4. There are no statistically signi…cant di¤erences between teenagers at private and public facilities in terms of reliance on social assistance, educational attainment or mental health problems between the age of 20 and 24, de…ned as hospital care for suicide attempt, drug addiction or psychiatric illness. However, violent teenagers are relatively less likely to be convicted for a crime between the age of 20 and 24 if treated in a private facility and the e¤ect is statistically signi…cant in all speci…cations. The interaction e¤ect between previous breakdown and private ownership is also negative, but not statistically signi…cant in the speci…cation with municipality …xed e¤ects.
Moreover, though the likelihood that non-troublesome teenagers are imprisoned between the age of 20 and 24 does not depend on facility ownership, violent teenagers are relatively less likely to be imprisoned if treated in a private facility and the e¤ect is statistically signi…cant. The interaction e¤ect between private ownership and previous breakdown has a positive sign, but is not statistically signi…cant. The results are robust to restricting the sample to teenagers that only experienced one placement during 1991. 54 The results for post-treatment outcomes indicate that public provision is superior for nontroublesome teenagers since outcomes are similar but total costs substantially lower. One important caveat to this assumption is that costs may be underestimated for public providers. However, for this to invalidate the conclusion that public providers are more expensive for non-troublesome teenagers, stated cost should amount to less than 50 % of true costs.
The cost-bene…t analysis is less clear-cut for troublesome teenagers. Though we have seen that private facilities are better at treating troublesome teenagers relative to non-troublesome teenagers, a cost-bene…t analysis should focus on the absolute e¤ect. To get an estimate of the absolute di¤erence in quality I rerun the post-treatment regressions for convictions and imprisonment restricting the sample to troublesome teenagers. As shown in Table B19 , there is some evidence that troublesome teenagers have better outcomes if treated in private facilities. 55 However, the estimated e¤ect is not stable across speci…cations, making it hard to quantify the bene…ts of sending troublesome teenagers to private facilities.
Concluding Remarks
According to the standard view in the literature on service contracting (Hart, Shleifer and Vishny, 1997), privatization reduces costs but may imply lower quality. In this paper, I have argued that this result may be overturned for credence goods. I develop a model where the procurer can credibly threat to exit from a relationship that gives the producer rents. As pointed out by Klein and Le-er (1981) , this is an e¤ective way of enforcing contracts on quality in circumstances where explicit contracts are impossible or costly to write and enforce. Yet for credence goods such contracts leads to another form of moral 5 4 See Table B16 to B18. This restriction solves the problem of which placement to refer to each teenager. However, as the risk of treatment breakdown depends on quality, restricting the sample to teenagers who did not switch facility implies that we are in e¤ect selecting a high-quality sample (the breakdown frequency was 27.6 percent for teenagers that experienced one placement compared to 43.3 percent for teenagers with more than one placement). 5 5 Due to the limited number of degress of freedom, I include controls for teenager and facility/municipality characteristics in separate regressions.
hazard: In the expectation of future rents, private contractors use their informational advantage to induce treatment also in cases where there are small or no bene…ts to treatment. As a result, privatization may substantially increase total costs. Empirical studies that only consider the cost per produced unit will give misleading results.
Since public managers do not pay the costs of production, they need not be provided with explicit …nancial incentives for quality. However, the absence of …nancial incentives to undertake treatment implies that public managers may shirk by avoiding unpleasant tasks.
The empirical analysis of residential youth care showed that both types of moral hazard were important. In case of non-troublesome teenagers, contracting out signi…cantly increases total cost with no visible improvement in quality. The total trade-o¤ is less clear for troublesome teenagers. Though private facilities have higher total cost, the net impact of ownership on quality is uncertain as there are two counteracting e¤ects: Private facilities shirk on quality in order to cut costs, but public providers are too prone to initiate treatment breakdowns. 
A.2 Proof of Proposition 1
Consider the expressions for total cost from the solution to the owner's and manager's maximization problem in Supplementary Appendix A. Total cost under public ownership is given by the function T m (q) = F (e) + C (e) + cq, and total cost under private ownership by the function
First, note that total cost is lower under private ownership. That is,
since F 0 (e ) = C 0 (e ) but F 0 (e) > C 0 (e). Second, taking the derivative with respect to q shows that marginal cost of quality is strictly higher under private ownership, i.e.,
A.3 Proof of Proposition 2
First, note that, for a given price of treatment, outcomes at Stage 4 are the same as in the model of treatment analyzed above. Now consider how the public agency sets prices at Stage 3. Let denote the public agency's subjective probability that N = T conditioning on D = T . From the solution to the public agency's problem in Section 2.1, we know that the public agency sets a price, which gives rents to the owner, if B > B o . If B < B o , the public agency sets p = p, implying that the owner earns no rent. The public agency is indi¤erent between a price that gives a rent and p if B = B o . Let the high price in this case be denoted by p (B o ).
As the agent's outside option is zero and there is a cost of lying, managers and owners always give a truthful diagnosis in Stage 2 when N = T . In case N = N T , the owner gives a truthful diagnosis in Stage 2 if and only if
i.e., if his expected rent from treatment is lower than the cost of lying. Since l < c by assumption, any price that induce the owner to set q > 0 also implies that the owner will lie. We get
where is the subjective probability that the owner or manager will give a T diagnosis when
The game has a unique equilibrium in pure strategies in case the public agency's valuation of quality is either high or low. If B > B o = , the public agency sets a price that entails rents even if = , implying that the owner's best response is to always initiate treatment. When B B o it is optimal to set p = p even if = 1, implying that the owner's best response is to always tell the truth. There is no equilibrium in pure strategies when B 2 (B o ; B o = ]. As B > B o , public agencies would always set a price that entail rents for the owner in case of a T diagnosis if they believe the diagnosis to be truthful. But then the owner always initiates treatment, implying that p = p is optimal since B < B o . There is, however, a mixed strategy equilibrium where the owner sets
implying that B = B o . The public agency in turn sets p = p with probability
and p = p (B o ) with probability 1 , implying that the owner is indi¤erent between giving a T and a N T diagnosis in state N T .
A.4 Proof of Proposition 3
Consider the public manager's problem. First note that E [V m 1 ] < 0 is unfeasible as managers would never give a diagnosis if they incur a loss from treatment.
For 
1 ] > + l, managers always induce treatment. To see this, note that a manager that induces treatment for troublesome teenagers in state N T will do so also in all other cases. As V m l > + l l = 0, managers will indeed initiate treatment also in this case. The argument for private …rms is the same if one just replaces :004
The p-value regards the hypothesis that the proportion or mean of a certain variable is equal in private and public facilities. Variables marked with an asterisk are included in the vector of basic teenager characteristics. :000
The p-value regards the hypothesis that the proportion or mean of a certain variable is equal in private and public facilities. Variables marked with an asterisk are included in the vector of basic facility characteristics. :618
The p-value regards the hypothesis that the proportion or mean of a certain variable is equal in private and public facilities.
Variables marked with an asterisk are included in the vector of basic municipality characteristics. Table A2 . Post-treatment outcomes I 
0:68
Robust standard errors clustered on the facility level in parentheses. One asterisk denotes 10 percent signi…cance level, two asterisks 5 percent signi…cance level and three asterisks 1 percent signi…cance level in a one-sided test for the interaction terms, and two-sided tests otherwise.
